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and the opening of navigation: Duluth, first boat left 29th. Chicago, 3rd, ice disappeared from harbor.
Milwaukee, 25th, first vessel arrived {rom the Lower Lakes, being five days out from Cleveland. Mar-
quette, 15th, ice in bay. Escanaba, 18th, ice moving out of Green Bay; 21st, ice moved from docks. Ice
clearing out of the Straits of Mackinaw, 13th. Alpena, 20th, first vessel arrived. Northport, Mich., 20th,
ice left harbor; 22nd, first boat. Port Huron, 23rd, first steaner arrived from Detroit, but much ice re-
muained, and on the 30th forty vessels were still ice-bound. Detroit, 12th, navigation opened, first vessel
arrived. Toledo, 19th, first boat arrived from Alpena; 220d, first vessel left. Cleveland, 10th, navigation
open to Detroit. Erie, 21st, navigation opened ; Lke clear of ice 24th. Buffulo, Tth, harbor free from ice,
and first vessel left 14th; on ‘2Tth, first vessel arrived from Toledo.. Rochester, 6th, first vessel arrived.
Oswego, 19th, first vessel arrived. Bismarck, 1st, ice-gorge; 10th, navigation opened. Omaha, 6th, flont-
ing ice. St. Paul, 2nd, ice moving down in large quantities; 16th, navigation opened. Moorhead, Minn.,
7th, Red River of the North began rising; 15th, ice moving; 20th, first boat arrived. Pembina, 18th, s ce
breaking ; 23rd, first steamer arrived. West Waterville, Me., 17th, ice cleared from Snow pond. La ke
Village, N. H., 22nd, ice went out of Lake Winnepisscogee. West Charlotte, Vt., 2nd, Luke Champlain
clear of ice. Luncuburgh, Vt., 10th, ice went out of Connecticut river. Geneva; Wis, 12th, Gefieva £nke
clear of ice. Neillsville, Wis., 3rd, ice broke up in Black river; 22nd. river clear. N-rfolk, Va., Oth,
highest water since 1846. Charleston and Savannah; 13th, were flooded by high tide. Indianola,24th and

25th, town flooded by high tide. :
TEMPERATURE OF WATER.

The temperature of the water'is shown by the table on chart No. II. Tt will be noticed that along the
Atluntic coast the temperatures have increased very uniformly from 34° to 31° at Fastport to 81° and
69° at Key West. - On the Gulf coast they have ranged from 60° to 71°. On the Lakee, the somewhat
abnormal maxima of 60° and 61° are reported at Grand Haven and Tolcdo, but for the rest of the Lake
stations the range is from 38° to 51°. The average tcmperature for the Upper Lukes is apparently 1° or
2° lower than for the Lower Lakes,

River Temperatures.—In the Missouri, temperatures from 34° to 60 ; in the Ohio, from 43° to 58°; in
the Tenvessee and Cumberland rivers, 539 to 61°; in the Mississippi, 33° to 61°.

Occan Water, Temperatures and Densitics—According to the meteorological observations made on
board of the Pacific Mail Steamship Alaska on her voyage from San Irancisco to Yokohama, November
1st to 30th, 1876, the specific gravity, reduced to n uniform temperature of 60°, of the water observed at
noon each dayv, at 18} feet below the surface, was as follows: 4, from Nov. 1st at San Francisco to the 12th
at long. 160° W. of Greenwich ; 8, from Nov. 13th at long. 163° W. to Nov. 17th at_long. 1774° \W.; 4.5,
Nov. 19th long. 179 E. to Nov. 21st long. 174 E; 5, Nov. 22nd long. 170° E. to Nov. 80 at Yokohama

long. 140°.
ATMOSPHERIC ELECTRICITY.

Thunder-storms occurred as follows: 1st, Ala., Ill, Ind., La., Mich., Miss., Ohio, Penn., Tenn., Tex.,
Wis.; 20d, Dak., N. C., Fla., Ga.; 8rd, Miss., Fla., Ala.; 4th, Ill., Ind.; 5th, Kan., Miss., Penn., Tex, Iud.
Ty.; 6th, Ala., Ga., Ill., Kan., Minn., Miss,, N. C., Ohio, Tenn., Tex., Ind. La.; 7th, Ala., Dak., Col., Fla.,
Gu., Kan., La., Miss., N. C,, 8. C., Teun., Tex., Minn., Ind. Ty.; 8th, Fla,, Ga.. Miss.,, N. C., 8. C;; 9th, Ga.,
N. C., Tex.; 11th, Tex.; 12th, Fla.. Ga., La., Miss,, Tex.; 13th, Ga, Ohio, 8, C.; 14th, Dak., Kun,, Minn.; -
15th, Towa, Kan., Wis., Ill; 16th, Dak., Col., Ill,, Ind., Iowa, Kan., Minn,, Neb,, Ohio, Penn., Ind. Ty., \WV.
Va.; 17th, Dak., Coun., Il Iowa, Kan., Minn., Mo., Neb., N. J., N. Y., Ohio, Teun., Tex., Vu., Wis,, Ind. Ty.,
W. Va,, D.C,; 18th, Ala,, I, Ind., Towa, Kan., La., Neb., N. C., Ohio, Penn., Tenn., Tex., N. J., Ind. Ty.,
Ky.; 19th, Del, Iil,, Ind., Md., Mo., N. J,, N. Y., N. C, Ohio, Penn., Tenn,, Va,, 8. C,, I'la., Ky., W. Vau,,
Ga., D. C.; 20th, Canada, Conn., Fla., Mass,, N. J., N. Y., Va., Ohio, Ga,; '21st. Dak., Minn.; 22nd, Duk,.
Kan., Minn., Neb., Ohio, Ind. Ty.; 23rd, Ill., Iowa, Kan., Lw., Mich., Minu., Ma., Miss., Neb., Ohio, 8, C,,
"Tex., Wis., Ind. Ty.; 24th, Ind, Kan., Md., Ohio, Penn,, Tex., N. Y., Ky, N, Mex., D. C, Cannda; 25th,
Tex.; 26th, Ala, Ind,, Kan., Tenn.. Tex., Ind. Ty.; 27th, Ala, Ill, Ind,, La, Miss., N. C., Ohio, Tex., Iowa,
Mo.; 28th, Ala., Fla., Ga., Ind, Ky., La,, Md., Mich., N. J., N. Y., N, (., Ohio, Penu., WV, Va,, Canadu;
29th, Conn., Del., Ga., Md., Mass., N. J., N. Y, N. C,, Penn., 8. C,, Va., Fla,, D. C.; 30th, Conn., Del., Fla., -
Me, N. Y., N.J, N.C, Mass.

Auroras are reported as follows: 5th, Duluth and Pembina; 7th, observed at 24 stations as follows: in
Mich., 4; Mass., 3; Dak., 2; N. Y., 9; Conn,, 1; Me,, 2; N. H., 1; N.J., 1; Vi, 1; Canada, 1. 8th, Buffalo and
Rochester, N. Y.; Port Auron, Mich., 9th, Gurdiner, Me.; Canonsburg, Pcnn,; Mt. Forest, Canada.  12th,
Boston, Mnss. 13th, Lunenburg, Vt.; Wautoma, Wis. 14th, observed at 76 stations as follows: Mich., 7;
N.J., 6; Me., 9; Mass., 8 N.Y., 15 Vt.,5; Penn,, 3; Dak,1; N. H, 4, W, Va,1; Wis, 3; Conn., 3;
D. C, 1; 1l 2; Ind,1; Iows, 8; Ohio, I; Va, 2, Canada, 1. 15th, Palermo and New York City,-
16th, Fort Preble, Me.; Mystic, Conn. 28th, Vevay, Ind; Monticello, Iowa.
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Telegraphic  Ground Currents are reported by the ob,eners as follows: Suuta e on the 2, 1 '
‘25th and 26th; Pike's Peak, on the 6th, P v ” 0 2% 10th, Zéch,

OPTICAL PHENOMENA T

Solar Halos,.—1st, Ohio, D\k » Ga. . 2ud, Dak., Miss,, Tennl, Wis. ‘3rd, I'l, N. Y. Ohio, Mich,, . C.
4th, Me, N.H, N. Y., ';_l(,\ Ml(ll oth N.Y., Dak 6L|l Towa, N. Y. Tth, .[‘il Ill, Md., Mich., I\(‘b
O]no,lnd S. (; 8th, Dc] M(l Micl,, N J. S)th Towa, Mnes.. Mich., N. Y., Conir., Minn, ]Orh Im\u La.,
Miss. Ohm, Tex., Mlch Mum,Mon 11¢h, 1., Towa. Mich.. N. Y., Wis,; I\\d an 12th, Io\m. Mu-h.
Wis,, S C., Mlnn, Kln N. G 181, 101, Ind N.J, N. Y., Ohm Penn “\.Col Tex., Conn. 14th,
Io“n Me.,, M«I Mo, Neh N.H, N Y, (,onn R. 1. 15:h, Towa,-N. H., Mich,, \Vy 1mh Ind,Mc.
N. H N. Y 01110 i. I Le. l7th Gq.Me Mlch Ohio, Wis., N, J S: C Ky., Ala.  18th, 111,
Ga. 21«r A:k Iud. T} 224d, N. J., Tenn. 231:1 (‘onn I)e] IH Mnss N, JLoNY I‘enn R I
24th, 11, y I\ Y., Ala. 2’)”1 111, Towa, I\TI& Ohio.\t 2()L11 Il] Ind., N, J N. Y. ()]m) Pum
S, 27th (,onn,)[e Mass., '\Ilch,L\ H,N. Y, Uhio, Vt.,S. C, R. L. 28111 Me,, N H.,, 29, h Io\\u,,
Tenn. 30!1) Tenn., Tex.

Lunar Halos.—1st, Olio, N. C, 8rd, Ind. 16th, Mass. 17ih, Dak., N. ’\Te'f 18:h, Dak., 8. C., Minn,,
N. Mex. 191h. N. J., Ohio, MJlnn le Minn.,, N. C. 20th, I)L| Km Wn*q Mo, .J le\ Miun.,
N.C. 21st, Fla., N. J N. Y Ind. Ty., K: an., Ga.. N. C.. La. 22”(} I'Ju Tawn, Knn.Mo .J,N Y
Mich., La., Conn,, 2311 Conn, 111, l()\n Mich., Mass.. ’\Imn,Ohm. Ind., Tenn., Alx,l"]a 24th.
Towa, Km Ky., Nob,l\ H.. K J., N. Y., . Ohio, Tk, , Minn,, Col., Me., Ind I<l\ R. L., Ga., Conn.
2311), 111, Ind., Ohio, Wis., I‘)“’,n C., \'n 1\ C, W, Vu l\.,l\hnn "Gth.‘( onn Ind. Mue,,N Y.,
(;n,an I, Mc R. I, Oth 21Lh [\3,310 N, H Olno, lenn,an,(zl” 28t h Ind. zqm lenn
O:h, Tenn.
X Mirage~Fort Pembina, Duk., 2nd; Duluth, Minn,, Tth, ‘21<t, Mmqnetto I\ﬁch 1‘)(]1, Al]nnm Cltv,

'I N 2‘1”] .

Seintiilation of Slers.—No observations of scintillation have hoen received f‘or “April.

MISCELLANEOUS PHENOMENA.

Zoo'ogical —Boranicar.—The hlooming of flowers and trees have been xvpmt‘c«l as. follows : Auemones,
17th, Muass.  Pandetions, 191th, Mass, Anl(‘olx in bleom, 1st, Md.; 15th, Kang 16th, N J.; 26ih, Penu,
Apple trecs in bleom, 15th, Ind., (frst h]mnn ;) 20th, Ohio; 92nd, W. Va,; ’)(>}Jl, Ohio; 28th, II1.; 30ih,
Ma., (full bloom,) Ind Blackbrreies, 16th, La., (upo) Crab A;);)lws in blonm 29th, "Kan. (,ll.))n;)t\
20th, Ohio.  Chorry in bloom. 4th, \\ 8:h, Md; 156th, Kan. 20:h, TiL; 2ond, M, X, J.; 23vd, Kan';
24th, W. Va,; 25th, N. J; 26th, I\ Y.; Zzth N. J 28: h N. Y 291h, ()hm, 3()lh M«y Ohm Ind. Fever
Bush in bloom, 25th, Mass. Muf/nohm in l)l(mm ‘261«1 Mass.. (full blm)m) M(/,Jlu in hl(mm, 20th, Mass.,
(red maple) £ zch in bloom, dth, II1; 6y, I\un Szl\, M(l 14th, Ky 15thg Kang 17th, \[d, N. J:
21st, Neb., (full blecom ;) 22ud, IlL; 2&1(! Nch 94”1 N.J Ohm, 28th, N YL Penn.; 30ih, In(l. Pear
frres in bluum 4th, \'1. 12th, N. I.; 16th, 2 .J 19th, Ind (full hlomn)Oth‘i 9‘31(1 N. J.; 26th, Ohio,
Penn 30th, \[n N. J., Ohios Ind.  Phon in bloom, l"h 1\.111 13th, Kan.; 15, Knn ltth Md.: 19k,
I, ‘.ZOth, Iil., ()hin; :!st, Nebit 220d, Neby 24th, W, Vﬂ 96th, Ohio.- Strawberries in blr)nm, 4th, Il1.;
16th, N, J.; 26th, Ohio. lli//mo trccs in b!oom 19th, 'Mnss. Vio.’els in l)looml,_vlith, Mass., ( Dogtooth ;)
26¢h, Mass., (bIU( ) '

Bml):—-«l he first arrival zlnd their migeations 'u“ ropor ted as follows: Bluebirds, 1st, Wik, 3rd, Wisj;
4th, Ohio; 12th, Minng 24th, Utab.  Blaclbirds, 1st, Somerset, Mass, ifirst seen,) N H Wis; 20 d \t;
3ud. Me., ﬂ\mrrN Wig; dih, JoWa, N, Y.; 10:h, Town; 12th, Minn., N.H., N. Y; #‘h Vi, 2.?'nl I)lk,?().h
Ulub Catbirds. ‘)‘Bxd Va. fltlu 1st, W H,l\ 4l|1 Town, \'- 101h Town, V Dueks, 1st, N, Y.; deh,
Iowa, N.; 10ih, Dak., N.  Wild gecse, 1si, Lowa, 'S, N. Y. Wis; 2nd, Kan,,® NI, Mass., SE/, Conn.I\
3rd, M‘,, N., Mt 1)‘83,-( Mo, “ll%\,SMn\N 1{ \I Maszs., N -Hx L)\m N., Me., N, Ml NW.; 8uh,
In\\l N., Conn,, N.; 9ih, \llml VN 10th, Mc \L, Dnl\ N.; llth I)d)\ 8. \ll'\ 1\,1\10 NE,; l%Lh Dak..
N, \{1»’514 ]4]1 le N., \[ug \ amnsl 150 15th, (,mm E.; 106th, Dak., N4 17th, Conn,, N, 1\[:1~~
N N.J, NW,; 19§, I)ll[\ N.; 20th, N, J., N.; 21st, nl(' ;' 24th, Mn<~.N Houels, 8th, Dak., N, K
une 19th, N. Y Torks, 1st, N Y, ..nd \1 l-h, N. Y. ‘%ul \\1~ 4th, N.Y.; Grhy 01\\\) "th N.H,; 14th,
N, Y 24th Utah.  Mariing, 1=t M, (firs . s2en,) Pann, lonn."nd Kan.; 4th \V‘ Va.: 7Lh Mn lOt,h M.
13h, Ohio; 14th, Mass.; 16th, Wis 171h, N..J; 23:d, N. (., Wis; 24D, Ind, Ni'¥s 98ih, N H. Mocking
bt)th 4th, Flu (smnmg) 7t Kan.; 10:h. III .)th Va. Orme H(h Vt’ 17a'T“ cl:u'/ow 4ih, Jown,
Ilr/(’ous 19th, Oh‘() 95th, Town. ‘Pews- or Phvbe ‘bireds, 2nd, I\ \ $3d, N(b Wis; $th. N, Y 9th, N H.; 121h,
Ohl() 14th, Vt J?OI)HI“ 1st, Mage,Wis, Me; 2nd, N HL, N Y 3rd. Vi, Wis.; dihi Vt.; 5th, Ohl“ Tth, an

8ih, \luh 9(1\ N. Y., Dak, 11th, \\'\\ 17th, Me s 19:h, G ‘%\\"ll Kavp., \ﬁ!“t ohe seen in six )('.nk ) 24th,
Uial, Snz)(’ 1st, N, Y 10.h, 1D, pmmw 4th. Vt; Tth,. Me., Ohin, Vt; 8th, Vs 9th, "N. 11, 12th,
Wis; 140l Y Swallows, G0, Miss.: 10th, Kan,, Mass; FHUN Muss.; 12:h, N Y5 158h, Ol\w» 17th, 111,



